Supplementary materials and methods

Telomerase expression and purification
The telomerase complex was over-expressed in HEK293T cells transiently transfected with hTERT-and hTER-expressing plasmid DNA (pVan145; pCDNA6-ZZ-(TEV)-3xFlag-hTERT(WT) and pBS-U1-hTR) as described [1] and whole-cell lysates (WCL) were prepared as described [2] . For telomerase affinity purification, the WCL was adjusted to a protein concentration of 4 mg/ml with buffer A (20 mM HEPES-KOH pH 7.9, 2 mM MgCl 2 , 300 mM KCl, 10 % glycerol (v/v), 1 mM DTT, 1 mM EDTA, 0.1 % Triton X-100 (v/v), 1 mM PMSF) and clarified by filtration to produce the Input. To 20 ml Input, 1 ml buffer A equilibrated IgG-Sepharose 6 Fast Flow (GE Healthcare, 17-0969-01) was added and rotated for 3 h at 4°C and washed with ice-cold buffer A. Telomerase was released from 1ml IgG-Sepharose by overnight incubation with 5 ml 0.05 mg/ml TEV protease (>90% efficient) in buffer A at 4°C .
Direct telomerase activity assay
Telomeric (TTAGGG)3 primer was incubated in reaction buffer with a super-telomerase extract [3] , dTTP, dATP, dGTP and [α32-P]dGTP for 6 at 37 μC. Telomere DNA synthesis was analyzed on denaturing PAGE and the incorporation of [α32-P]dGTP was detected by radioisotope imaging. Alternatively dTTP was substituted with decreasing concentrations of ACV-TP-T. To determined the telomerase KMs for ACV-dT-T and dTTP telomerase activity was measured with the TeloSpot method [4] . TeloSpot involves incubation of super-telomerase extracts for 45 min at 30ºC in 20 µl volumes reaction buffer containing 1 µl of, according to the manufacturer's instructions; empty vector (pCMV), p53 expression vector (pSN3-p53) [5] , pBabe-puro, pBabe-puro-dominant negative human telomerase reverse transcriptase (hTERT-DN), pBabe-puro-human telomerase reverse transcriptase (hTERT-WT) or pBabe-puro-UThTERT+U3-hTR-500 (hTERT-hTR) (Addgene plasmids 1775, 1771
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and 27665) [6] [7] [8] were used.
Telomerase activity assay in cell
In vitro telomerase activity was analysed using the telospot assay. Telospot telomerase activity assays were performed as previously described [9] . Cellular telomerase activity was tested by the TeloTAGGG Telomerase PCR ELISA PLUS kit (Roche, Milan, Italy). Briefly, 2
x 10 5 exponentially growing cells were lysed using the provided lysis buffer, and then the assay was carried out according to manufacturer's protocol.
Analysis of cell proliferation and viability
Cells were seeded in 96 well plates at a 15000 cells/well density; 24 h after seeding, the medium was changed and the pro-drugs were added for an additional 24 h. Cell cycle analysis 6 For cell cycle analysis, single-cell suspensions were prepared and washed with cold PBS with 0.1% sodium azide. Cell pellets were gently resuspended in one part (0.3 ml) of 50% FBS in PBS. While gently mixing, three parts (0.9 ml) of cold 70% ethanol in distilled water were added drop-wise. Cells were then incubated for 2 hours at 4°C and then washed twice with cold PBS/sodium azide to remove ethanol and precipitated protein. Propidium iodide (PI) was added at 50 μg/ml in PBS containing 100 U/ml RNAase. Cells were then incubated for 30 minutes at room temperature. Data were analyzed on a BD LSRII cytofluorimeter (BD Biosciences, Milan, Italy) with the Modfit LT software (Verity Software House Inc., Topsham, Maine, USA).
Annexin V/propidium iodide staining
The evaluation of apoptosis was performed using the Annexin V kit (BD Biosciences, Milan, All animals received human care following institution guidelines.
Tumor evaluation
The size of all visible tumors was recorded and lesions were measured on the liver surface of the liver with a caliper at the time of sacrifice; the number and size of tumors were quantified. Hepatic tissues were fixed in 10% paraformaldehyde and embedded in paraffin.
